Objectives: This study examined food affordability in Las Cruces, New Mexico and piloted instruments to explore factors in household food security and purchasing.
INTRODUCTION
Many factors influence food choice. Preference is a major reason for choosing certain foods over others ( 1 ), but far from the only reason. Given that food preferences develop during early childhood ( 2 ), even our tastes may not be under our control, and other factors are even less likely to be personally controllable.
Because food choices are important for individual and population health, the federal government has developed educational materials for the public, and nutrition information standards for the food industry. Recent years have seen the design and implementation of federal dietary guidelines; laws mandating food label content; and other laws designed to increase public awareness of nutritional issues. In 1980, the US Department of Agriculture (USDA) and the US Department of Health, Education, and Welfare (now the US Department of Health and Human Services [US DHHS]) established the first dietary guidelines for the nation ( 3 ). The newest edition emphasizes a semi-personalized approach to diet ( 4 ), offering consumers even more information with which to make healthy decisions.
With information, though, has come less activity for most Americans and an increasingly processed diet marketed to our desires for familiar, easily prepared, and tasty food. The food industry devotes 20 times the USDA education expenditure to advertising, primarily promoting processed and packaged foods ( 5 ). While some may argue food choices remain personal choices, this imbalance obviously influences those choices.
Food choices, and barriers people face regarding them, are more critical than ever. In the United States, 65% of adults were overweight or obese in 2002 ( 6 ) . No distinction is made between obesity and overweight in children; however, between 1999 and 2000, 15% of children (aged 6 to 11) and 15% of adolescents (aged 12 to 19) were overweight ( 7 , 8 ). The number of overweight adults and children, with accompanying risks of chronic disease, has increased dramatically in the past four decades, with most of the change since 1990 ( 9 , 8 , 7 ). This rapid change and concurrent research findings suggest that environment may be more influential than genetics ( 10 , 11 , 12 ).
In light of easy access to nutrition information, poor food choices by a majority of the population likely reflect other factors. While dietary problems are not limited to people of low socioeconomic status, diet-related diseases increasingly are recognized as health disparities ( 13 ). Thus, exploring socioeconomic factors and associated barriers may help to inform new interventions.
In a rich country with relatively low unemployment, inadequate access to nutritious food might seem irrelevant in public health campaign outcomes. However, the federal government has been monitoring this misunderstood problem for more than a decade. The Household Food Security Scale was developed in 1990, and first used in 1995 by the US Census Bureau ( 14 ). The food cost survey was limited to three Las Cruces stores.
It was assumed that current local non-sale prices for a USDA-adequate market basket accurately represented the cost of purchasing these foods. Additionally, it was assumed that persons receiving packets completed the packets; that participants answered questions accurately; that participants had some knowledge of generally available nutrition information; and that participants could read English.
THEORETICAL FRAMEWORK AND PURPOSE
The present study was based on the social ecology model of health and wellness promotion ( 29 ), taking into account individual, interpersonal, community, and societal factors in exploring health problems and their solutions. Green and Kreuter ( 30 ) discussed social ecology as referring "less to the physical environment than to the dynamic social forces operating on the situation and the population" (p. 27), and recognized the reciprocal relationship between person and environment. Ecological approaches move beyond health education, incorporating tools to help people take charge of their own health. Recently, public health efforts have begun to shift from a focus on psychosocial factors to external factors such as availability, accessibility, skills and laws, and attitudes and behaviors of others including peers, health professionals, and employers. The current study was designed to assess the affordability and availability of food and to explore the possibility of creating tools with which to describe the social ecology of household food purchasing decisions in Las Cruces, New Mexico. To assess local food affordability, food costs at three retailers were surveyed using the Food Store Survey Instrument (FSSI) ( 32 ), a list of 87 foods in 14 categories designed to reflect a "market basket" related to the Thrifty Food Plan. Using this instrument provides a snapshot of food affordability and access as indicators of community food security ( 32 ).
METHODS

SAMPLE
The Household Shopping Profile (HSP) contained 21 items to assess household demographic factors possibly associated with food purchasing decisions and food security status. Based upon a review of the literature, household size, household income level, vehicle access, nutrition knowledge and cooking skills, and kitchen facilities appeared to be relevant factors.
The Food Inventory Profile (FIP) is designed to assess household shoppers' estimates of their food purchases. FIP foods and categories are representative of the Food Guide Pyramid, and might be more similar to an everyday shopping list than FSSI foods. For example, the FSSI includes baking powder, reflecting the USDA's assumption that families shopping within the constraints of the TFP will prepare all meals, desserts, and snacks at home ( 17 ). In contrast, FIP foods were chosen based upon the assumption that families purchase prepared snacks and desserts more often than they prepare these foods. For families experiencing constrained food choices due to financial considerations or otherwise, time available for baking may be limited. Thus, items such as baking powder, sugar, and spices were not included in the FIP. It was hoped that making these changes would result in an instrument that would more closely reflect participants' practices.
The 6-item short form of the Household Food Security Scale (hereafter food security scale), ( 16 ) was chosen to lessen respondent burden and facilitate self-administration. Its reliability in measuring household level food insecurity is very similar to that of the long form ( 16 ). Permission to reformat the instrument for ease of self-administration was obtained (M. Nord, personal correspondence, January 24, 2003). The short form contains six items regarding households' access to adequate food. Response choices are, depending upon the question, "Always True," "Sometimes true," "Never true," or "Don't know/Refuse to answer;" "Yes," "No," or "Don't know/Refuse to answer;" or "Almost every month," "Some months, but not every month," "Only one or two months," or "Don't know/Refuse to answer."
DATA ANALYSES
Of 98 participants recruited, 67 returned survey packets. Analyses were conducted using SAS version 8 (SAS Institute Inc. Cary, North Carolina). Fisher's Exact test was used to determine independence of food security status in relation to each variable of interest.
A study limitation was that income was reported as a household size and income category combined choice, and that the income categories in the response choices (HSP question 4) were broad. The decision to offer category choices was made to increase income item response. Income categories were based upon the 2003 Federal Poverty Guidelines ( 33 ). Based upon these guidelines, categories represented incomes from (1) poverty level to (5) 300% of the poverty level or higher.
Because some participants did not answer all items, counts and percentages may vary. All counts, percentages, and statistics were calculated on an item-by-item basis, and thus may or may not represent the total sample of 67 participants. Additionally, ethnicity and gender were not used as variables for analysis.
RESULTS
PARTICIPANTS
Participants were 49 females and 18 males stating that they had primary food shopping responsibility for their households. The cost of TFP-recommended food at Store 1 was $87.31. At Store 2, the total cost was $94.23, and at Store 3, the total was $111.57. Thus, for a family with children under the age of 6, Store 1 was the only affordable option based upon the February 2003 TFP index. A family of four with children aged six to eleven could afford the recommended foods at stores 1 and 2, but not at Store 3. Cost differences by store were found within food categories, and for some categories Store 3's costs were lower than at stores 1 and 2. However, overall higher food costs at Store 3 resulted in higher total food cost for the TFP market basket.
HOUSEHOLD FOOD SECURITY
Of 67 survey packets returned, 5 food security instruments were not completed. To explore the relationship between food security, income, and food purchasing decisions, variety of food purchased was compared for participants coded as high income, food secure; high income, food insecure; low income, food secure; and low income, food insecure. Table 1 presents food security status by income category, and Table 2 presents variety of foods purchased by food security and income categories. While a household scoring 1 is considered food secure, a positive response means choosing "Sometimes True" or "Often True." Thus, it is doubtful whether a participant answering even one item positively would consider his or her household food secure. Given this potential discrepancy between official food security status and household reality, it was thought that households with one positive response might differ from households with none, even while being deemed officially food secure. Fisher's Exact test was used to determine if participants answering one food security item positively reported foods needed but not purchased due to cost more frequently than participants answering zero items positively. Of the 40 households coded as FS, 10 (25%) had responded positively to one food security item.
The Fisher's Exact score for the above research question was <.01, when food insecure households were included. The difference was seen between households scoring 0 and households scoring 2 or greater, with no difference detected between households scoring 0 and households scoring 1. Thus, not purchasing needed foods because of cost was independent of a food security scale score of 1. However, as shown in Table 3 , 60% of households with a score of 1 reported not purchasing needed foods due to cost. 
HOUSEHOLD SHOPPING PROFILE
All returned packets contained HSPs that were complete, or nearly complete. Of its 21 items, six addressed variables (education, marital status, nutrition information, most important factor in food purchasing, foods needed but not purchased, and vehicle availability) thought to be of interest in relation to food security score. Fisher's Exact Test (p<.01) indicated a relationship between marital status and food insecurity, as shown in Table 4 . Food security status was found, for this sample, to be independent of the 5 other variables.
DISCUSSION
Effective instruments to explore factors associated with household food security status and food purchasing decisions can be developed, particularly when participant feedback is solicited. Using this feedback to refine these instruments so that they reflect community realities and allow participants to describe their experiences of food insecurity and constrained food purchasing decisions may improve their usefulness as exploratory tools.
Variety is a major characteristic of a healthful diet ( 4 ).
Thus, exploring the strategies used by lower-income households to maintain a varied diet may offer information for public health professionals attempting to improve population dietary practices. The issue of limited variety in the diets of nominally food secure households is of potential concern as well, particularly if these households might perceive themselves to be food insecure no matter their official labels.
The possibility of a relationship between divorce and household food insecurity has been discussed in other research ( 34 ) and confirmed in this study. Given the prevalence of divorce in the United States, public health professionals should explore ways to assist divorced households in maintaining food secure status.
IMPLICATIONS FOR PUBLIC HEALTH PROFESSIONALS
Food insecurity in a wealthy society such as the United States is a complex, multi-factorial problem, and one that should be addressed by strategies that take into account the various levels and settings within which it occurs. An effective health promotion campaign surrounding food choices might take into account such ecological factors as price, availability, transportation access, food preparation and preservation skills and facilities, literacy, and time not devoted to the pursuit of paid employment ( 35 ). Such a campaign might teach its audience quick, easy, and healthy food preparation, as well as advocacy skills necessary to exercise community power and enter into dialog with local stores, and work with neighborhoods to develop systems of social support. While health education campaigns assume complexity based on "market segmentation" but simultaneously aim to generalize strategies across various regions, nutrition-oriented health promotion efforts might be more likely to succeed if tailored to specific communities and even neighborhoods.
Health promotion efforts may need to include situationspecific approaches as a matter of course, rather than as exceptions to general practice. Schorr ( 36 ) cited research into "best practices" of antipoverty programs: the working group found very little that held true regardless of context. At their core, "successful programs recognize and respond to the needs of the community; they reflect the character of its people; . . . they build capacity in people and in neighborhoods . . . ." The council concluded "best practices are whatever works in a given context." (pp. 7-8)
Such programs would necessarily entail complicated assessment and planning stages, but would likely produce long-term, sustainable food security solutions.
